Changes in size and histogenesis of aggregates of brain and retina cells were observed after further cultivation . Cerebral hemispheres, midbrain, and neural-retina from 7 1/2-day chick embryos were dissociated into single cells with 0.5% pancreatin treatment.
Cell suspensions were incubated for Aggregates of cerebral cells showed an increase in size as the culture days increased (Fig. 10a) . Aggregates of neural-retina cells showed a maximum size at 3-day, and a decrease at 5-day (Fig. 10b) . The increase in the size of aggregates of brain cells seems to be due mainly to the growth of the cells, i.e. the formation of fibres in aggregates (Figs. 3 and 4) . Changes in the size of aggregates of neural-retina cells seem to occur through the fusion or the fragmentation of aggregates.
Much less formation of fibres was observed in aggregates of retina cells (Fig. 5) . It is interest that in the aggregates of retina cells few cells were observed in the region of fibres.
Changes in the size of aggregates of the commingled cells of brain and neural-retina are shown in Fig. 10c . Aggregates obtained from a cell sus pension containing approximately 75% cerebral cells and 25% retina cells, or 25% cerebral cells and 75% retina cells showed a change similar to that in aggregates of retina cells alone. Aggregates obtained from a commingled cell suspension containing 50% cerebral cells and 50% retina cells showed a change similar to that in aggregates of cerebral cells alone (Fig. 8) . The histogenesis of these commingled aggregates from 50% cerebral and 50% retina cells was examined.
After 1 day in culture, an aggregate of the cerebral cells seemed to fuse to that of the retina cells (Fig. 6) . After 5 days in culture, the retina cells formed some rosett structures, among which cerebral cells gathered into a cell cluster accompanied with much more fibres (Fig. 7) . Cerebral cells in the commingled aggregates obtained from cerebral and neural-retina cells were larger and stained more faintly with hematoxylin than those in the aggregates of cerebral cells alone (Figs. 3 and 7) . Changes in the size of aggregates of midbrain cells after varying days of cultivation were similar to those of cerebral cells (Fig. 10d) . During the initial 3 days in culture, aggregates of midbrain cells showed a histogenesis similar to those of cerebral cells. They continued a constant histogenesis through 7 days in further cultivation, although after 4 days in culture the cells in aggregates formed into some clusters.
The commingled aggregates of cerebral and midbrain cells showed the similar changes in the size of aggregates to cerebral cells alone or midbrain cells alone (Fig. 10d) . Selective sorting out of cerebral cells and midbrain cells was not ascertained because of the difficulty of the discrimination between both types of cells.
Discussion
It is of interest that the aggregation patterns vary with many biological conditions which involve the difference in origin of the cells, age of the embryos, and days of cultivation of aggregates.
Compact aggregates of brain cells can be observed 10 hours after cultivation of gyrating flasks. After more than 20 hours in cultivation aggregates showed an increase in size mainly due to the formation of fibres with less fusion of the aggregates. On the other hand, the fusions among aggregates formed from the neural retina cells already occurred about 20 hours after cultivation.
From these observations it may be supposed that the first step of cell aggregation is the formation of the compact aggregates through the materials with cell binding activity, and the next step is the 'histotypic differentiation' occurring in aggregates (Moscona 1962) and their fusion or fragmentation.
Effects of serum on the aggregation patterns may support this consideration of the process of aggregation.
In Eagle's basal medium alone, the first step in the formation of aggregates might occur, but the second step might not begin and necrosis took place in the aggregates.
It was observed that the aggregates of the brain cells showed a fall in size as the developmental stage of embryos increased.
Histological examination on these aggregates indicates that this decrease in size may be related to differentiation of the brain cells. This seems to be supported by an auto radiographic observation in the chick brain in which the formation of neuro blasts took place at 5-to 9-day in the midbrain and it continued in the cerebrum after 5-day of incubation (Fujita 1964) . The formation of neuroblasts in the neural-retina was seen at 5-day of embryonic development to hatching-out stage (Fujita 1963) . In the present experiment, the aggregates of the neural retina cells were larger in size than those of the cerebral cells or the midbrain cells. It is of much interest to know the mechanism by which the size of aggregates shows an age-dependent decrease. Some quantitative or qualitative
